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CAVERNOUS SINUS THROMBOPHLEBITIS 
COMPLICATIMl FACIAL INFECTIONS 
!--Introduction 
Thrombosis of the cavernous sinus is the rarest of 
large sinus thromboses, and, according to a careful study 
made by Dorland Smith (55), (67), less than three hundred 
cases have been published since its recognition by Herman 
Knapp in 1868. Because it occurs so seldom in the prac-
tice of any one man, it is very easy for the early decisive 
recognition to fail. 
The study of cavernous sinus thrombosis has been limited 
in the past, according to Langworthy (34), first, because 
of the rarety of cases; he believes that the average doctor 
sees only two or three cases in a lifetime, and second, be-
cause so few men consider the sinus available for surgical 
interference. 
Although acute infectious oases of cavernous sinus 
thromboses are relatively rare if one considers the number 
of oases already reported in the literature, yet it is be-
lieved by many that this disease occurs more frequently than 
reports indicate, and that many cases occur which either are 
not reported or are not recognized as such. (56) 
Up until 1924 about 588 cases had been reported and 
many have been added since this time. (13) 
It seems that this disease presents such a striking 
appearance, and its relation to adjacent foci is so constant 




that one wonders why it goes undiagnosed. Lack of recog-
nition of this lesion may be explained by two factors (15), 
first, because of the unusual structure and the obscure 
position of the cavernous sinus, and second, the early and 
fatal meningitis existing as a complication. 
Dixon (16) rather humorously states that nature must 
have been aware of her mistake when she constructed the 
cavernous sinus, because man has been so long in attacking 
this sinus surgically, and bas never had much success in 
such an operation up to the present time. 
The presence of a thrombus in a venous sinus is the 
attempt on the part of nature to wall off and to destroy an 
infection which has penetrated or is penetrating the sinus 
walls. It is now generally believed that these efforts at 
spontaneous obliteration of the sinus are at time successful. 
Dr. Ewing w. Day (13) has reported cases of cavernous sinus 
thrombosis, unsuspected by the physician at the time, result-
ing in spontaneous cure. These cases are practically without 
symptoms. At the other extreme there are the rapidly ful-
minating cases with violent septic symptoms, which symptoms 
too often are considered necessary for a diagnosis. Between 
these two extremes there are many variations. Symptoms 
present in sinus thrombosis are indicative of the breakizg 
down of nature's barriers, and a bacteremia results. The 
thrombus does not kill, but it is rather the blood stream 




It is important to distinguish between a thrombosis 
of the cavernous sinus and thrombophlebitis. The addition 
of the phlebitis to the thrombosis makes a tremendous dif-
ference. The formation of a thrombus in any vein is a 
protective reaction and should cause no symptoms or compli-
cations if the collateral circulation is adequate and if 
this thrombus does not become infective. A sterile throm-
bus of the cavernous sinus may therefore cause no symptoms 
i~ it is confined to this sinus alone. An infected throm-
bus (thrombophlebitis) of this sinus, however, gives marked 
and rapidly advancing symptoms. The thrombosis spreads 
rapidly to the communicating veins in its attempt to pre-
vent the infection from entering the circulation. There is 
soon the involvement of the ophthalmic veins, causing the 
characteristic eye symptoms. (10) 
There are three separate and distinct types of the 
disease. The ma.rasmic form is never primary, according to 
MacEwen, but occurs in connection with the same condition 
of the longitudinal or lateral sinus. Systemic debility is 
a predisposing factor. The traumatic form results from in-
jury, such as may occux in operations upon the Gasserian 
ganglion, in the pituitary region, or upon the sphenoid sinus. 
(22). Wounds of the orbit due to penetration by a foreign 




causative factors (39). The infective form is the most 
common. The infection may take place by direct extension 
from neighboring intracranial foci, as brain abscess, men-
ingitis, sphenoiditis, or caries of the petrous portion of 
the temporal bone, or it may be blood-borne through the 
venous channels, which communicate with the sinus directly 
or indirectly (22). 
The cavernous sinuses are so named because they present 
the picture of a reticulated structure traversed by numerous 
interlacing filaments which divide the sinus cavity into 
irregular compartments (44). A definition of the word sinus 
is •a dilated channel for venous blood found chiefly within 
the cranium.• (36) 
B. Historical. 
Pulsating exophthalmus was first described in 1809 by 
Benjamin Travers. He not only first described it, but was 
also the first to describe its surgical treatment and ligate 
the common carotid for relief. This was a very remarkable 
proccedure at that time, since it antedated the use of 
anaesthetics (1). Abercrombie in 1818 gave the first knowl-
edge of cavernous sinus thrombosis. He described such cases 
from autopsy findings in his book.published in 1818. Duncan 
likewise observed it in 1821 at a postmortem. (39) (7) (54). 
Clinically, Vigla was probably the first to record it in 
1839. He was followed by Castleman and Ducrest in 1846. 
-4-
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Other early reports were made by von Pitha in 1859, and 
von Cohn in 1860. (18) Knapp in 1868 treats the subject 
very much as it is treated today along the line of differ-
ential diagnosis, differentiating between cavernous sinus 
thrombosis, orbital abscess, and other inflammatory condi-
tions that cause exophthalmos (18). In this study he men-
tioned Brandt, Dreyfuss, Gerber, Hajek, and St. Clair Thomson. 
Dwight and Germain in 1902, and Barthex in the same year were · 
the first to attack the sinus surgically, but the patients 
succumbed. (39), (7), (54). 
H. G. Langworthy is another man who has made important 
contributions toward the subject, and he reviewed it in the 
American Encyclopedia of Ophthalmology in 1913. (92) 
Probably w. P. Eagleton is the outstanding recent con-
tributor on the subject, and his book was published in 1926. 
o. Frequency 91. Cases 
In reviewing the literature, Dr. Francis s. Mainzer 
found approximately 350 cases were reported. Chrisholm and 
Watkins found 8 cases in 50,00C surgical cases on the sur-
gical service at John Hopkins Hospital, which averages one 
case in 6,250. (39), (11), (54). 
The New York hospitals reported 21 cases in 80,000 
admissions, while the Clearfield hospital reported 2 cases 
in 50,000 admissions. From these statistics we may at once 





countries as we see it here in this country. Foreign 
literature reported 19 cases, while there were reported 
21 cases in this country between 1917 and 1930. Of these 
cases of the last series two are reported to have recovered. 
From this we may have some idea of the high mortality rate. 
(39). 
In the ear, nose and throat department of the Royal 
Infirmary at Edinburgh, between 1908 and 1925, Turnes and 
Reynolds found 12 cases in 56,880 patients, an average of 
one in 4,740. There is no doubt that when necropsy is not 
performed many cases are overlooked because of the lack of 
classical eye symptoms, the patient dying of a meningitis. 
This fact is brought out by Weizenhoffer (61). 
Out of 182 cases reported up until 1902, Germain (17) 
listed the sources of infections as follows: from the eye 
4, nose 9, mo~th 14, face 34, and lips a. Up until 1931 
about 350 cases had been recorded, according to Brown, and 
in a series of 140 cases collected by Dorland Smith (1918), 
35 per cent were due to infection of the face or orbit with 
a spread to the cavernous sinus through the ophthalmic veins. 
A further 40 per cent were due to ear infections, 13 per 
cent to infections of the mouth and throat, 9 per cent to 
the nose, and 32 per cent to other causes. (7), (54). 
In a study made by Turner and Reynolds, the pathways 
of infection present were as follows: In 13 cases the in-
fection reached the sinus by way of venous channels of the 
-6-
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face, pharynx, air cavities, and the cleft of the middle 
ear; in 8 cases the preliminary stage of the infective 
process was by direct extension through the bone. In the 
remaining cases the infection spread to the blood sinus 
from the sphenoidal air sinus entirely by direct extension 
of the inflammation through the bone and dura mater.(47) (58) 
According to Weizenhoffer (61), infections of the 
middle ear, face, and orbit are the origin of 75 per cent 
of cases of cavernous sinus thrombosis. 
Dixon (15) states that the most frequent foci of septic 
thrombosis of the cavernous sinus are infections about the 
nares and the upper lip. 
Day (13) also believes that it occurs more frequently 
resulting from nasal or orbital infections than from aural 
infections. 
According to Brown (6), cavernous sinus thrombosis 
occurs in a small percentage of oases of infections about 
the nares and lips. 
Turner (43) believes that the incidence of cavernous 
sinus thrombosis is much greater as seen at autopsy than is 
suspected during life. He believes that if the blood spaces 
of the sinus are only partly obliterated, or if complete 
obliteration is gradual, the circulation is maintained 
through the sinus or the collateral vessels, and thus com-




the more or less complete obstruction of venous return. 
For this reason, he says that statistics of incidence, if 
based only on the clinical phenomena, are not altogether 
reliable. 
Turner (58) reported that in 88 cases of facial 
furuncle handled by Dittrich, or 12 cases in which the 
boil was situated on the nose, one proved fatal {8 per cent). 
The highest mortality occured when the upper lip was the 
seat of infection; of«:> cases, 4 died (10 per cent). 
It is gradually becomir:g apparent that thrombosis of 
tne cavernous sinus is a much more common occurrence than 
has been represented in the past by the number of cases 
reported, according to Campbell (10). 
n. Object of 1h!J! thesis. 
It has been my sincere attempt in this thesis to des-
cribe the subject of cavernous sinus thrombophlebitis com-
plicating facial infections in such a manner as would be 
of most interest to a competent physician engaged in the 
general practice of medicine. I have attempted to lay 
particular emphasis upon the gravity of infections of the 
face because of the serious complication of cavernous sinus 
thrombosis which may rapidly follow. After having made an 
intensive study and review of the literature on these cases, 
I have attempted to bring together and organize the main 
thougnts and findings of the various men of authority in 
-8-
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the hope that it will give a rather complete and yet 
concise resume of this problem, for a clearer understand-
ing, and for the proper management of facial infections 
and their complications. Because of extensive controversy 
on many ideas discussed, I am simply presenting what seem 
to me to be the soundest arguments ancl data wet up by 
different men, and I can only leave it to my reader, who 
may have far more experience than I, to draw his own con-
clusions from the ideas which are presented. 
-9-
II ANATOMY 
The cavernous sinus is a venous channel which lies 
9ne on eithe r side of the sella turcica. Its lumen is 
very irregula r due to t he presence of many fibrous bands. 
It is about 2 cm. long and 1 cm. in width, and extends 
from t he sphenoidal fissure to the apex of t he petrous 
portion of t he temporal bone. Inside of its inner wall 
are found t ne internal carotid artery and the sixth nerve, 
while in t he outer wa ll there are located t he third , fourth 
and t he ophthalmic and mandibular branches of the fifth 
nerves. A t hin plate of bone separates the sphenoid sinus 
Oculomoto1 .. nerve 
Trochlear norve ::~:: 
Ophthulmic ner\ e ____ _ 
Abducent ner ve 
1.-axillary nerve ------
Internal co.rotld ar tery 
Figurel-Obliquesoction t!'..ru the Cavernous Sinus (<;.,.t.y) 
from the cavernous sinus. Directly external to it lies the 
gasserian ganglion. There is a close relation to t he optic 
nerve, and ch i asm, and pituitary gland. The cavernous sinus 
communicates either directly or indirectly with t he veins 
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of the face, ear, scalp, orbit, mouth, throat, and nose 
by means of the connecting or emissary veins. The ophthal-
mic veins drawin the orbit passing posteriorly into the 
cavernous sinus. A connecting vein, the nasofrontal vein, 
forms an important anastomosis between the anterior facial 
vein and the superior ophthalmic, which makes possible the 
I 
~,igure a.-Vcins Of the Orbit (Poirier end Charpy ). 
spread of infection from the face to the cavernous sinus. 
The fact that there are no valves in these veins makes such 
communications more intimate. Posteriorly the cavernous 
sinus opens into the superior and inferior petroaal sinuses, 
the former joining the knee of the lateral sinus, and the 
latter running into the jugular bulb. A few short veins 
run from the mucous membrane of the sphenoid air cells into 
t he cavernous sinus. Branches from the ethmoid air sinuses 
-11-
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drain into the superior ophthalmic veins. The carotid 
plexus surrounds the internal carotid artery in the cranium, 
and forms a communication between the anterior portion of 
the cavernous sinus and the internal jugular vein. The 
mastoid emissary vein communication is formed by the veins 
of the posterior auricular and occipital regions through 
the lateral sinus. .Also the diploic veins form connections 
with the veins of the scalp. The cavernous sinuses on 
both sides communicate by means of the circular sinus pass-
ing in front of and behind the pituitary gland. The basilar 
sinus unites the two inferior petrosal sinuses. 
It is therefore seen that there is a circle of vascular 
channels intimately connecting the peripheral vessels of 
the face, head, and throat with the large venous channels 
of the brain. Normally the blood flows from the orbital 
and supraorbital veins both down through the angular into 
the facial vein and also across from the angular into the 
superior ophthalmic and on into the cavernous sinus. The 
blood in the tributaries of the ophthalmic veins draining 
part of the interior of the nose, the ethmoid, sphenoid 
and frontal sinuses should flow into the cavernous sinus 
except the small part that passes down the small branch 
from the inferior ophthalmic to the pterygoid plexus. Under· 
normal conditions the branches of the facial vein draining 
the external nose, the lips, and face should flow down the 
-12-
Figure 3. The Internal Jugular and Common Facial 
Veins and their branches (after Henle). 
The zygoma and the left side of the inferior maxilla, to-
gether with the maseeter, have been removed. 
j.i. - Internal Jugular Vein 
n.h. - pharyngeal vein 
~.c. - common facial vein 
f .a. - anterior facial vein 
f. - frontal vein 
a.p. - superior palprebral vein 
~.o.--Superior ophthalmic vein 
o. a.- superior ophthalmic vein 
x - nasofrontal vein 
a. - Angular Vein 
n. - Nasal vein 
p.p. - Pterygoid plexus 
lbs. - superior labial vein 
f .p. - posterior facial vein 
J · S· - external jugular 
tp. s. - superficial temporal vein 
y - communication between facial 
vein and pterygoid plexus 
-13-
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facial vein into the internal jugular at the level of the 
hyoid bone. An important communication of the facial vein 
is the branch known as the deep facial or anterior internal 
maxillary vein originating in the pterygoid plexus and open-
ing into the facial vein where that vessel passes through the 
zygomatic muscles. This pterygoid plexus not only communi-
cates with the facial vein, but also with the pharyngeal plexus, 
and with the cavernous sinus tbrough the small veins which 
traverse the foramina ovale, Vesalii, lacerum medium and ro-
tundum, and with the inferior ophthalmic vein through a small 
branch passing down through the sphenomaxillary fissure. The 
pterygoid plexus receives blood from the pharyngeal, fancial 
and dental regions and should transmit its blood either anter~­
orly into the facial vein or posteriorly into the external 
jugular vein via the temporomaxillary vein. 
The following outline by Meyers (50) is of value in 
showing the relation of these veins and the areas tt.ey drain 
to the cavernous sinuses: 
Thrombosis of the cavernous sinus 
From Through Opening in Skull 
1. Anterior scalp 1. Frontal, supraorbital, 1. Sphenoidal 
and face. Facial, Angular and fissure. 
ophthalmic veins. 
a. Orbit Ophthalmic Veins Sphenoidal 
fissure 
3. Nose 1. Ethmoidal veins 1. Opening in 
2. Sphenopalative vein cribiform plate 
through pterygoid plexus. a. Foreman OVale 
3. Anterior facial, angular, 




The connections of the cavernous sinus are of primary 
importance in the understanding of the pathology, symptom-
atology, and treatment of this condition. The cavernous 
sinus on each side receives blood from the middle cerebral 
veins, the sphenoparietal sinus, the veins from the sphenoiei-
al air sinus, and from the superior and inferior ophthalmic 
veins. A communicating vein joins the superior ophthalmic 
to the angular vein, which is often of considerable size. 
The angular vein is formed by the junction of the supra-
orbi tal and frontal veins and is continued down the side of 
the nose as the anterior facial vein, which is joined by many 
small tribulaties from the subcutaneous venous plexus on the 
side of the nose. Other connections of the cavernous sinus 
are mainly efferent channels; though this by no means pre-
cludes these channels as routes of spread of thrombosis. The 
superior and inferior petrosal sinuses pass from the cavernous 
to the lateral sinus, and emissary veins pass through the base 
of the skull to join the pterygoid venous plexus,. which pro-
vides a direct communication between the soft palate, fauces, 
pharynx and the cavernous sinus. 
Campbell (10) calls attention to the absence of valves 
in the facial, angular, and ophthalmic veins so that there 
is nothing to prevent the passage of blood in a reverse direc-
tion. He states that the direction of flow in these intra.-




factors as change of gravity, muscular exertion, relative 
pressure within and without the cranium, and the respiratory 
cycle. 
Campbell (10) emphasizes the fact that the lumen of the 
cavernous sinus is filled with a large number of criss-cross 
trabeculae which are so extensive and interlaced that the 
flow of blood is very slight and may be easily blocked, which 
predisposes the sinus to thrombosis. 
III ETIOLOGY 
Absence of valves of the facial and intracranial veins, 
including the ophthalmic and veins of the pterygoid plexus, 
along with the slowness of the circulation and the frequent 
reversal of circulation is believed by Campbell (10) to be 
of prime importance in the cause of cavernous sinus throm-
bosis from facial infections. 
Trauma, according to Martin (41), is an important factor 
in the etiology of these cases showing sinus involvement. 
Dixon (15) lists four factors playing an important part 
in these foci: 
1. The early ·and frequent trauma. 
a. The absence of subcutaneous fat on the 
upper lip. 
3. The active muscular supply to this region. 
4. The inability of the veins that drain this 
area to collapse. 
-16- . 
According to Turner (58) the face is a region in which 
the skin comes imeediately under the influence of muscular 
action. Facial movements being so frequent tend to diffuse 
the infectious material into the surrounding tissues, there-
by increasing the area involved. Since the superficial 
facial veins are linked up with the intracranial blood 
sinuses, the micro-organisms may readily reach these large 
·blood spaces. 
There may be cases of thrombosis which occur without 
an infectious etiology, such as one described by Beigler (2). 
According to Campbell (10), in a large majority of cases 
the extension to the cavernous sinus is explained as being a 
retrograde thrombophlebitis, beginning at the primary focus 
of infection, but be says that this explanation does not 
satisfactorily explain the r~pidity of the symptoms of cav-
ernous sinus involvement seen following the original infection. 
Campbell (10) has noted the early appearance, in from 
one to three days, of symptoms .referable to the involvement 
of the third, fourth, and sixth nerves, and he naturally con-
cludes that the infection in the cavernous sinus is so severe 
as to extend into the venous wall thus involving the nerves. 
He feels that the infection can reach the cavernous sinus 
only by an infected embolus lodging in the intraspinous net-
work from the original focus and not by a retrograde throm-
bophlebi tis. 
-17-
There is an attempt, Campbell (10) believes, to pre-
vent the infection from reaching the circulation by the 
formation of a sterile thrombosis of the small veins im-
mediately around the infection. If the infection is con-
trolled very shortly, such a thrombus does not become in-
fected, and does not spread rapidly through the veins. 
However, if the abscess does not receive external drainage 
the thrombus extends ahead of the infection as an attempt 
on the part of nature to prevent this infected material 
from getting into the blood circulation. If allowed to go 
on, Campbell believes that the blood clot is involved, and 
as it breaks down pus is formed. He believes that the break-
ing down process with the extension of the infection along 
the vein occurs slowly, and depends on the virulence of the 
organism. However, if the infection in the vein overtakes 
the clot ahead of it, then a chill and high fever develop 
due to a bacteremia and septicemia. Campbell (10) thinks 
that the throwing of this infected material as emboli into 
the circulation explains the sudden onset of cavernous sinus 
thrombosis. 
It has been noted by Martin (41) that manipulation of 
furuncles of the face frequently results in cavernous sinus 
thrombosis. He explains that if a small puncture is made 
in furuncles of the face it usually severs or nicks one of 
tne smaller veins. The blood wnich escapes is only partially 
external, some of it extending along the lines of least 
-18-
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resistance within the tissues. The blood within these 
tissues is stagnant, and makes an ideal culture media for 
bacteria. Around each focus of infection a wall of leuco-
cytes rapidly forms. According to Martin (41), on the in-
tegrity of this wall depends whether or not the micro-
organisms advance into the tissues. Rough manipulations 
may, time after time, rupture through the protecting wall. 
The wall may be repaired, but readily broken through again 
until finally a dangerous and widespread infection is estab-
lished. 
In searching for some explanation as to why some patients 
suffering from furunculosis of the face rapidly develop com-
plications while in others the septic process remains local-
ized, I have found no enlightenment. Logan Turner (60) ad-
mits that his investigation has thrown no light on tl:is point. 
He asks, "Is it a question of the virulence of the infecting 
micro-organism, or of some deficiency in the protective 
power of the blood against infection?" No satisfactory an-
swer to this question has yet been given to the present date 




Benedict (3) states that cavernous sinus thrombosis 
is usually first suspected after the lids swell with 
proptosis, and when signs of septicemia are present. He 
lists the following symptoms: 




5. Disturbances of motility of the eye. 
6. Proptosis. 
7. Visual disturbances (frequently). 
8. Engorged retinal vessels may be present 
after 2 or 3 days. 
9. Motor disturbances due to pressure on the 
third, fourth, and sixth nerves as they 
pass through the sinus. 
10. Choked disc, resulting from obstruction to 
the flow of the central vein. 
11. Symptoms usually bilateral. 
Mainzer (39) lists the following symptoms: 
1. Headache (early) and initial chill. 
2. High fever from the start, 102° F to 106° F. 
a. Fluctuation of the temperature 
upon softening of the clot. 
b. If complications as meningitis or 
pyemia occur, the temperature may 
rise to loso F. 




4. Nausea and vomiting early, and may be 
projectile when coma exists. 
5. Exophthalmos and swelling of the eyelids 
in the first 48 hours, becoming more 
marked later. 
6. Ohoked disks in two-thirds of cases. 
7. Vision normal or impaired. 
Dean Lewis (38) lists the following symptoms: 
1. Headache. 
a. Pain in tpe eye along the ophthalmic nerve 
distribution. 
3. Unilateral exophthalmos (seen early). 
4. Distention of veins of the conjunctiva, 
eyelids, and supra-orbital region. 
5. Edema of the conjunctiva (seen early). 
6. Papilloedema (seen early). 
7. Loss of vision. 
8. Extra-ocular palsies. 
Brown (4) calls attention to the fact that signs 
usually considered pathognomonic of cavernous sinus throm-
bosis are not necessarily proof positive that such a condi-
tion exists, but that-they may be due to other cerebral 
conditions, such as congestion of the cerebral hemisphere. 
He thus points out that cases of spontaneous cure based on 
this clinical syndrome may not necessarily be proven cases 
of cavernous sinus thrombosis. 





Day (14) has described nine oases in which there was 
a lack of pyemio symptoms. He reports nine such oases out 
of forty-five, or 20 per cent, and from this he feels the 
conclusion justificable that a lack of classical symptoms 
does not necessarily warrant the belief that there is no 
thrombosis. Furthermore, Day (14) believes that in milder 
cases the diagnosis is rarely made, and when discovered, 
nature has already made the cure. 
Explanation of the lack of symptoms is made by Turner 
(59) by the fact that, though infected, the majority of 
blood spaces are still patent, permitting the continuence 
of the venous circulation. 
Weizenhoffer (61) believes that the symptoms present 
in these oases of cavernous sinus thrombosis are produced 
not only by general sepsis, but also by venous obstruction 
and pressure on adjacent nerves. He believes that the 
exophthalmos, edema of the lids, and chemosis of the con-
junctiva are caused by venous obstruction, while pressure 
on adjacent nerves is responsible for headache and eye pain 
due to irritation of the fifth nerve. Furthermore he stated 
tnat eye muscle paralysis, and rigidity, and dilitation of 
the pupil result from paralysis of the third, fourth, and 
sixth nerves, while vision is impaired due to second nerve 
involvement. 
It is of interest to note that cavernous sinus throm-
bosis rarely remains localized on one side. The infection 
-22-
travels through the circular sinus, from which it passes 
to the vessels on the opposite side, thereby causing double 
exophthalmos. 
The temperature, according to Oppenheim (27) is a 
less reliable guide in children than in adults, and may be 




V LABORATORY EXAMINATION 
A. Blood findings. 
Ma.inzer (39) gives the following blood picture: 
1. Marked leucocytosis in cavernous sinus 
thrombosis, except when the patient's resistance 
is low. 
a. High leucocyte count with increased 
polymorphonuclears varying from 85 to 98 per cent, 
with hemoglobin and red blood cell count decreased. 
Butler (8) has found that the leucocytosis is usually 
about 15,000 to 16,000, of which the polynuclears constitute 
about 80 to 90 per cent. According to him, an increase of 
the polynuclears is a danger signal not to be disregarded 
while an increase in the white cell count may indicate only 
good resistance, and, conversely, a decrease of the leuco-
oytes maymean an over-whelming of the patient. It is to be 
remembered that a relatively high polynuolear percentage may 
mean pus in other parts of the body and that in diseases such 
as pneumonia, erysipelas, and scarlet fever it may be caused 
by the disease itself independent of complications. 
B. Spinal Fluid Examination. 
If a complication of meningitis occurs the spinal 
fluid is cloudy, and the pressure increased. There is usually 
a leucocytosis with the majority polymorphonuclears, an in-




The cerebrospinal fluid, according to Dean Lewis (38), 
shows an increased cell count and globulin, while in the 
later stages xanthochromia and organisms may be present in 
the oerebroepina.l fluid. Signs of meningitis may be present, 
and either subside or progress. 
o. Bacteriology. 
Weisenhoffer (61) states that the organisms most commonly 
found are the streptooooous and staphloooccus. The staphlo-
ooccus is present usually when the infection is localized, 
small, and seemingly unimportant. 
A case of cavernous sinus thrombosis believed to be a 
pure streptothrix infection, with the addition of a few real 
pus foJming organisms, is described by Henry Horn (29), but 
such oases are probably very rare. 





Dorland Smith (55) says that since the only possibility 
of lessening the extremely high mortality lies in prompt 
surgical interference, such early decisive diagnosis becomes 
necessary. 
According to Schweinitz (54), an almost certain diagnosis 
can be made by the following: 
1. Cerebral symptoms. 
2. Septic temperature. 
3. Exophthalmos with lid and face ed.ema. 
4. Spread to opposite side within 48 hours (a 
very important diagnostic symptom in most cases). 
5. Anaesthesia of the cornea. 
6. Implication of the motor nerves of the eyes, 
retinal edema, and distention of retinal veins. 
Kreutz (33) presents an interesting case of aseptic 
thrombotic process in the cavernous sinus, and has concluded 
that the absolute diagnosis in a case even presenting typical 
symptoms, history, and physical signs of cavernous sinus 
thrombosis, in the absence of the opportunity to examine the 
brain stem and cavernous sinus, always remains obscure. 
Ottenberg (45), (46), in detailed articles explains that 
ne thinks the determination of the side on which the thrombus 
exists may be made by comparing the number of bacteria grown 




admits that this is still quite an unreliable procedure, and 
also that the finding of equal numbers of bacteria on the two 
sides would be of no value in excluding sinus thrombosis. 
A. DIFFERENTIAL DIAGNOSIS 
1. From inflammatory prooees.--The shifting from 
one eye to the other is a differential symptom between throm-
bosis and an inflammatory process in the orbital cavity, 
according to Sullivan (57). 
2. From sphenoidal einusitis.--Sphenoidal sinusitis 
can only be diagnosed by careful examination of the nose 
assisted by transillumination, radiography, and if in doubt 
by exploration of the sinuses (7)~ 
3. From orbital cellulitis and tenonitis and 
orbital abscess.--Weizenhoffer (61) calls attention to the 
fact that in cavernous sinus thrombosis the second eye is 
almost always affected within 48 honrs after the first, which 
is an important differential sign distinguishing cavernous 
sinus thrombosis from orbital cellulitis. 
Orbital cellulitis may produce swelling of the lids, 
redness, conjunctival edema, and conjunctivitis as well as 
such symptoms in cavernous sinus thrombosis, according to 
Brown (7), but proptosis does not occur until the sinus is 
involved. 
Primary orbital cellulitis is differentiated from caver-
nous sinus thrombosis by the absence of a great venous stasis, 
and papilloedema, according to Dean Lewis (38). 
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Local diseases within the orbit such as cellulitis, 
tumor, _and tenomitis may, according to Benedict (3), cause 
similar symptoms. Unilaterality of symptoms aide in diag-
nosis. He points out that most cases of cavernous sinus 
thrombosis are bilateral. 
Orbital cellulitis and tenonitis often give a history 
of previous eye trouble, and more signs of inflammation in 
the eye than is usually seen in a cavernous sinus thrombosis, 
(11), and the signs of venous obstruction are more marked; 
also the headache is less severe, and there are no signs or 
symptoms of meningeal involvement. 
Plum (1-8) describes a case of bilateral orbital abscesses 
which so closely resembled cavernous sinus thrombosis as to be 
very disconcerting to all concerned. He also states that 
occasionally a case of cellulitis may resemble a cavernous 
sinus thrombosis. 
E. R. Lewie (37) states that a differentiation must be 
made between cavernous sinus th.rom·oosis and --
1. orbital abscess. 
2. frontal sinus abscess. 
3. periorbital abscess. 
4. From erysipelas--Erysipelas may closely 
resemble cavernous sinus thrombosis, and tne latter may 






The story of the development of these oases are all 
strikingly similar. Martin (41) gives the following typical 
account. "A small furuncle appears with redness and swell-
ing, usually with one or two days• duration. It is pricked 
or squeezed. It usually becomes wore~. A physician is 
called. He makes a small wound or thrusts a blunt instrument 
into it. The plaoe of puncture is not determined by a visible 
focus. After each incision the patient grows worse.• 
Th.e symptoms develop more rapidly if thrombosis begins 
at the anterior end of the cavernous sinus than when coming 
from the petrosal end, due to the fact that in the latter case 
the collateral circulation has more time to establish itself. 
(61). Death occurs mostly within a week after development 
of eye symptoms and is due to meningitis. (61). 
According to Weizenhoffer (4) the symptoms develop much 
more rapidly in cases where the thrombosis begins at the 
anterior end of the cavernous sinus than when it develops 
.from the petroeal end, because in those from the petrosal end 
there is much more opportunity for the collateral circulation 
to establish itself. Usually death follows within a week 
after the eye symptoms have developed and occurs as a result 
of meningitis (61). 
In infective oases', according to Dorland Smith ( 55), 
the symptoms of obstruction, lid oedema, exophthalmos, and 
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chemosis develop early and relatively slowly, reaching their 
maximum in two to five days, and rarely ten or more, after 
which they begin to subside. The involvement of the other 
eye is a relatively late symptom and is more rapid, often 
lasting for only a few hours. Symptoms of nerve involvement 
appear early, and these are soon masked by obstructive 
symptoms. The sepais becomes more marked, and emboli may 
be present in other parts of the body, particularly in the 
lungs. Meningeal symptoms and symptoms of an increased 
intracranial pressure develop frequently, and death may occur 
in six to forty-eight hours after the second eye is involved. 
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VIII PREVEMTION; POTE~TTIAL METHODS OF TREAT?.!EUT OF 
FACIAL INFECTIONS. 
Every furuncle of the face and nose should, according 
to Martin (41), be treated as if it might become a dangerous 
disease. He believes that rough manipulations and early 
operations help to spread rather than to limit the infection. 
ile advocates rest for the small infection, and that the skin 
about it be cleansed and covered with some simple ointment. 
The focus of infection should not be rubbed, pricked, squeezed, 
or handled. He claims that it is dangerous to try to abort 
furuncles by puncture through the red or white point with 
a tooth-pick dipped in phenol, and he warns against the in-
jection of phenol in the indurated tissue. Martin (41) is 
very hostile toward early puncture before a definite focus 
of suppuration has occurred, and then tightly packing the 
small hole to arrest bleeding, as he feels that it creates 
an ideal medium for bacterial growth, and thence the infection 
may spread to the labial veiµs. Local anaesthesia should 
never be used, according to Martin, as the infiltration fur-
ther increases the tension, forcing the material deeper into 
the tissues. He recommends incision with a sharp knife if 
there is a local abscess or if the pa.rt is greatly swollen 
- and livid, or if intolerable pain exists. Free pus is seldom 
found, but scattered purulent foci, and a hard necrotic core 
are usually found. Martin states that it is usually necessary 




the removal later, hemorrhages may occur, and the new granu-
lations may be destroyed. He feels that a large number of 
simple staphlococcus infections have been changed into wide-
spread and dangerous lesions by ill-advised treatment at the 
onset of the infection. 
- ·- ·- ·· -Su.praorbi~al 
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DANGER ZOHES OF INFECTION ABOUT TH:L FACE. (liintonll4~ 
A.Heavy dotted area around the nose and upper lip 
is the 11 cr1t1cal areau of face infections. 
_____ Ji..Light «i<>tfl __ re_pl'_~~~~t 9-anger zone for _infections. 
Hinton (28) warns against the squeezing of furuncles 
within the danger zone of the face. (See figure 4). However, 
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he admits that numerous furuncles about the face may never 
lead to serious complications, but that the fa"tality of the 
small per cent of cases developing cavernous sinus throm-
bosis is very great. 
Faulkner (23) states that in all of these cases which 
he has seen, there has been some tinkering with the original 
focus, either with domestic or professional surgery. He 
warns against hampering with any facial infections, and 
against the exertion of pressure to expel the secretion. 
Dittrich (58) also found that the mortality was higher 
in the cases operated upon than in those in which no incision 
was made. 
Weizenhoffer (61) points out the importance of avoiding 
all mechanical and surgical interference in cases of furun-
culosis of the face, especially of the nose and upper lip, 
before localization has taken place. 
Thomas (16) in 1932 warns that we must profit by the 
lessons impressed on us that we should not do meddlesome 
surgery in furuncles of the face, and that our axiom should 
be conservatism and watchful waiting. Mainzer (39) in 1930 
has likewise emphasized this principle. 
Mainzer (54) says that he is of the opinion that pro-
- phylazis is of the greatest importance. Surgery of the face 
he believes is bad surgery; therefore in treating primary 
infections by the use of hot applications and poultices one 
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can possibly prevent the spread of the infection. He 
believes that the scalpel only opens the lymph spaces and 
dislodges thrombi to be disseminated from the indurated 
area, and hence should not be used (54). 
The rapidity with which an apparently simple local in-
fection can become a severe or even fatal infection has been 
described as a peculiarity of facial infections. This is 
graphically brought out by a quotation from one of these 
writers: "A friend haa a pimple in the nose. On Saturday 
morning he went to a well-known specialist who opened the 
pimple. On the following Tuesday morning he died." It is 
hard to believe that so rapid a fatal outcome could have 
followed if the pimple had been on the face or chest or any 
part of the body other than the face (13). 
Whatever the pathology may be, Day believes that we must 
accept the fact that a patient with a facial infection is in 
some danger of deeper and possibly fatal infection. This risk, 
expressed in percentages of deaths to all cases of facial in-
fection, must be a very small one; far smaller than a surgeon 
operating chiefly upon ward patients would be likely to real-
ize; but none the less it is a real risk, and should be 
reckoned with. Day states that it must be admitted that the 
spread of the infection depends not only on its situation and 
extent, but also on the nature of the infective organism, and 




Day (13) says that the real test of treatment in such 
cases is not simply that the patient recovers, or the reverse; 
it is that the recovery begins immediately after treatment is 
administered, and that the healing is prompt, and with a 
minimum of scar. 
The object of incision, according to Day (13) is to per-
mit the escape of pus and necrotic material. A small incision 
correctly placed will do this. It must pass through or at 
least reach the center of infection. When it does this it 
relieves the abnormal pressure of which the induration is 
evidence, and thus permits the blood to circulate normally 
through the tissues, destroying the infective agent and 
counteracting its injury. Until the physical signs indicate 
where the center of infection is located, an incision is of 
doubtful value. It if simply divides edematous tissue, it 
can have little effect upon the progress of the infection. 
Surgery of minor infections of the face, especially in 
the danger zones, is considered as bad practice by Dr. Quincy 
(51) unless frank pus is very obvious; in such cases he 
recommends the smallest incision possible for adequate 
draining. 
Day (13) advocates the use of heat to increase the blood 
circulation of the infected area, and believes that it may 
check the infected process, if it is not too severe. This 
power is clearly a limited one. 
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External antiseptics, according to Day (13) may destroy 
bacteria which are near the surface. He says that many a 
pimple has been aborted by pure carbolic acid introduced 
into it on the point of a toothpick. Such measures cannot 
be expected to control infection which has passed beneath 
t:tte skin. The bactericidal power of the Roentgen ray is 
also very limited according to Day. 
Vaccines now available are of some value in the preven-
tion of recurrent attacks of boils, according to Day (13), 
but he believes that once an acute infection has started that 
they cannot prevent it. He suggests the use of vaccine therapy 
along with surgery in the treatment of these oases of facial 
infections. 
The importance of avoiding all mechanical and surgical 
interference in cases of furunculosis of the face, especially 
of the nose and upper lip, is likewise emphasized by Weisen-
hoffer (61). To combat sepsis, and increase resistance he 
advocates the use of frequent small transfusions and the 
intraveneous administration of mercurochrome, acriflavine, 
or similar preparations. 
Hinton (28) recommends conservative treatment of all 
face infections. He advocates the use of heat in the form 
- of flaxseed poultices as preferable to wet dressings. If 
chemosis is present he recommends the use of hot boric acid 
compresses to the eyes. Usually the infection localizes with 
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conservative treatment and the infection may perforate the 
skin and mucous membrane as a slough. If the infection fails 
to localize he recommends the use of a sharp scalpel and 
general anaesthesia in making an incision without trauma. A 
rubber drain is then used in preference to the use of gauze. 
Hot poultices are advised after the incision is made. 
Muir (43) recommends the following treatment of infections 
of the upper lip: 
1. Multiple incisions extending down to the 
mucous membrane. 
a. Injection of 5 per cent carbolic acid solution 
in the attempt to kill the organism. 
3. Application of a hypertonic salt solution with 
sodium citrate to encourage drainage. 
4. The use of antogenous vaccines. 
5. Ligation of the facial vein. 
Day (13) warns against the manipulation of any pimples, 
and states that while squeezing may cause the contents of a 
pimple to squirt out on the surface it may also press the 
infection inward rather than outward, thereby causing the 
rapid spread of infection. Tne bruising of tissues, he feels, 
may provide a fine field for the growth of infective organ-
isms. Even after lancing a boil it should not be squeezed, 
and even the slightest pressure is deemed unwise by Day. In 
order to evacuate the pus and necrotic material he suggests 
the use of the suction method. In consideration of operative 
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measures Day (13) believes we find that the merits of a 
large incision have been extolled by some surgeons, who 
have vigorously condemned a small incision. If the incision 
is correctly placed and large enough to provide an easy exit 
for the pus and necrotic material he feels that it is better 
than an even larger incision, and the healing is more rapid 
with a smaller scar. He has noted that a small incision must 
be watched and attended to more carefully lest it stick to-
gether or dry at the surface, while it should be draining. 
Avoidance of this difficulty is recommended by the use of hot 
wet dressings, or by using an ointment. 
Orucial and multiple incisions are next in order of 
severity. They have the advantage of freer drainage or the 
opening of more than one center of infection, should such 
exist. 
Complete excision of the dangerous furuncle of the lip, 
cheek, etc. is suggested by some authorities rather tnan 
incision. H. Heinlein (13) says his elliptical excision 
should give 100 per cent recovery, and only slight scarring. 
While there is little doubt but what excision may give 
free drainage, Dr. Foote (13) asks why sacrifice the tissue 
in no way responsible for the infection, and which if pro~­
erly cared for will not disturb the body's efforts to over-
come the infection. 
Probably Brown (7) in 1931 gives one of the best and 




facial infection. While recognizing the risk of opening 
up uninfected tissue and lymph spaces and dislodging thrombi, 
he feels on general surgical principles that the pus should 
be excavated at the earliest time it can be done with safety. 
Brown (7) gives the following suggestions: 
1. For small septic foci of the nose and eye, 
puncture should be made with a sharpened match stick 
dipped in liquid carbolic acid. 
2. For larger abscesses, hot applications are 
best used until the first signs of pointing can be 
seen. Removal of the skin over this area is recom-
mended, and if pus escapes a small pledget of cotton-
wool soaked in ten per cent cocaine should be lightly 
packed into the cavity. After a few minutes an orange-
stick, dipped into liquor hydrargyri nitrate acidus 
should be gently bored into the core. It is very 
important to have the wound dry and all bleeding stopped 
before applying tb.e acid, or the skin may be burned by 
tne overflow of acid. This treatment, though painful, 
often relieves the local condition without danger of 
free incision, according to Brown, and may be repeated 
if necessary. 
In the case of a neglected carbuncle of the face, 
especially on the upper lip, if there are any warning symptoms 
of cavernous sinus thrombosis present, Brown (7) recommends 
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excision of the carbuncle and advised that it be carbolized, 
and not incised with undercutting of the flaps as is often 
practiced to get a good cosmetic result. He says a good 
plastic operation can restore the lip, but inefficient 
excision and drainage may lose a life. 
B ANGULAR VEIN LIGATION 
Faulkner (23) believes in anterior infections that if 
one becomes suspicious of the complication sufficiently early, 
ligation of the angular vein might prevent it; but considering 
the number of infections in this region which never develop 
any complication it would seem rather radical to tie the vein 
in all cases. When symptoms have appeared he feels that it 
is doubtful if ligation of the vein will do any good. 
If the eye condition clear up, Horn (39) and Thomas (16) 
doubt that there was genuine cavernous sinus thrombosis. If 
there is no initial lesion on the face he states tnatttiere 
may have been a simple venous obstruction. He feels that it 
is possible to control this by ligation for a time. If, 
after ligation of the angular vein, the other eye becomes 
involved, Horn says that we are too late for radical promise-
ful surgery. This is where the trouble comes in. He feels 
that with the Eagleton idea, and the Mosher approach to the 
sinus itself through the sphenoidal fissure that we have made 
some advance in the mastery of the infection considered fatal 
in the past. 
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According to Day (13) another and more serious opera-
tive treatment advocated by many writers is the ligation of 
the angular, facial or even the internal jugular vein. He 
cites that the history of surgery tells of many peculiaf 
operations which have been popular for a time, and have then 
been abandoned. He classes such operations as belonging to 
tlle age of superstition or at least to an age previous to the 
clear understanding of correct surgical principles. 1 What 
oan be more peculiar than the ligation of a single vein to 
control infection?• he asks. Day believes that the reasoning 
behind this procedure is as follows: Patients with a fatal 
infection sometimes die with suppurative thrombosis of the 
cavernous sinus. The angular facial veins are connected with 
the cavernous sinus. Therefore ligation of them will prevent 
suppurative thrombosis of the cavernous sinus (13). 
Day reminds us that infection spreads chiefly by the 
lymph spaces and lymphatics, and only slightly by the veins. 
Ligation of a vein predisposes to throm·bosis proximal to the 
point of ligation as is seen in numerous cases of ligation 
of dilated veins of the leg. The facial veins have so many 
branches that freely anasthomose with each other and other 
veins that ligation of one or two trunks must have only a 
slight effect upon the venous circulation, according to Day. 
The idea of affecting the flow of blood by the ligation of 
a single vein seems incredible to Day. 
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Day (13) finally believes that, after considering all 
things, the conclusions seem to be that facial infections 
are no more peculiar in their treatment than infections of 
other parts of the body, and that prompt correct incision 
of a focus of infection offers the best chance to correct 
the infection locally. He feels that its tendency to spread 
should be limited, and thus favor a prompt cure of the patient. 
Day concludes by saying that if one wishes a motto for his 
guidance in these cases, that he should disregard one that 
was recently offered, "Noli me tangere•, and cnoose rather 




Cavernous sinus infection is fatal in 98 per cent of 
cases where it is found, according to Quincy (51), and the 
only chance for cure is early diagnosis with drainage. 
In an article by Muir (43) he states that it always 
puts the patient in a dangerous situation. In general, he 
has noticed that whenever a furunole or carbuncle exists in 
an area richly supplied with lymphatics, that the patient's 
life is greatly endangered. He states that a carbuncle on 
the lip is usua1't' fatal, and may likewise come in that class 
because the upper lip is so richly supplied with lymphatics. 
Of 300 cases reported in the li*erature, 23 or 7 per 
,,.-. cent recovered. Eggleton reported 6 recoveries in 32 per-
sonal oases, which is 19 per cent. 
The literature discloses the fact that a certain number 
of cases of septic thrombosis cure spontaneously, according 
to Turner (58). 
Turner (58) reports that according to Morean from his 
103 cases of facial furuncle, 11 per cent were fatal. In 
12 cases the furuncle appeared on the nose; one died (8 per 
cent). In 48 cases in which the boil occurred on the upper 
lip, 7 were fatal (14 per cent). Three other cases were 
present with a furuncle on the chin, lower lip, and cheek. 
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Spontaneous recovery may, according to Dean Lewis 
(38), occur at times, and he reports one wuch case from his 
own practice which was well 18 years following a bilateral 
thrombosis of the cavernous sinus. 
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X TREATMENT 
The importance of individualizing the therapy to fit 
each given case is emphasized by Kopelzky (31). This he 
believes is especially necessary in cavernous sinus throm-
bosis. The constitutional reaction of the patient, the 
extent of tne sepsis, the nature of the invading organism, 
and the specific parthogenesis of the infection, are all 
of importance in determining the nature and tne extent of 
the operation undertaken (31). 
A SURGERY 
It should be the aim of the surgeon, according to Day 
(13) to make his diagnosis and operate before this infection 
has gained headway. 
Operative measures l1ave few advocates and fewer prac-
titioners according to Dorland Smith (55), although it is 
probably the most feasible procedure known. Many experienced 
surgeons feel that the objections to the operation overshadow 
its advantages, but this fact may be discounted because of 
unproven measures, according to Smith. Opinion is not unan-
imous. Smith is in favor of early diagnosis and early oper-
ation. He thinks tnat the cavernous sinus should be drained 
if possible before the patient becomes too septic. 
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Dean Lewis (38) is strongly opposed to surgery of the 
cavernous sinus, and says that he feels that it is contra-
indicated. He condemns efforts to evacuate the sinus. 
Powell (50), after making a thorough review of the 
literature has concluded that surgical procedure in which 
the cavernous sinus is drained is hardly justifiable, es~ec­
ially since it presents such difficulty of approach, and the 
multilocular nature of the sinus. However he goes on to 
state that he believes that in very expert hands and in 
favorable cases seen early without a complicating meningitis 
surgery maybe of benefit. Powell feels that once an early 
diagnosis of septic thrombosis of the cavernous sinus has 
been made, the obvious duty of the attending physician is to 
allow the patient to settle his worldly affairs as completely 
as possible before the onset of coma. 
Eagleton (18) claims that most of his cures were surgical 
while others claim the contrary to be the case. 
In the streptococcal cases with no abscess formation, 
surgery canbut do harm, according to Faulkner (23). 
After two unsuccessful attempts at surgery, Day (13) has 
abandoned all direct operative attempts to the sinus; and 
limits his efforts to the drainage of the primary foci of 
/"' infection, tllusting to the slender hope that the infection 
may be so attenuated that spontaneous cure may result. 
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Faulkner (23) condemns the •ultra-radical surgical procedures• 
either through the removal of the orbital contents or through 
the middle fossa route stating that the anatomical structure 
of the sinus is such that no septic thrombus could be removed 
and therefore for this reason first of all no operation could 
accomplish much, and reasoning finally tr.ere is very little 
evidence to warrant such a procedure. He feels about the 
reported cases of recovery where the eye was removed that 
equally good results could have been obtained by drainage of 
the orbit with removal of the ethmoids and orbital plate 
through the Killian incision. 
Christophe (20) thinks that Eagleton's operative success 
is due to the placing of the sinus at rest through carotid 
ligature. He believes that •it provided a cure in the case 
of a patient who was apparently doomed.• 
Kopetzky (32) has laid down certain principles for the 
surgical treatment of cavernous sinus infection: 
a. When such cases are reasonably suspicioned, 
the inflamed sinus is placed at rest by fractional or 
complete ligation of the common carotid. 
b. Then the large venous radicle or sinus into 
which the vein empties or througn which the primary 
or secondary area of infection has been transmitted, 
should be opened surgically. 
c. Repeated transfusions, preferably from an 
immunized donor should then be made in order to aid 
nature in its reparative processes. 
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Weizenhoffer (61) believes the treatment to be mostly 
symptomatic but that the focus of infection should be drained 
where it is possible. 
According to Chisolm (11) when operative treatment is 
contemplated the location of the focus of infection should 
be used in deciding upon the route of apuroach. In illus-
trating, be suggests that if the orbit is the focus, the 
route of Kosher may be best used, but if it is the ethmoids 
or sphenoids the route of Langworthy might be used, etc. 
The same idea is upheld by Ballance (1), who states that 
the cause of the infection of the cavernous sinus being 
determined, the appropriate operation will be obYious as 
the infection is one continuous process •hich should be 
followed from its primary site to its ultimate extension. 
According to Dorland Smith (55), the choice of routes 
will be that by which the operator is most familiar; or 
perhaps that by which the infection has entered. 
In the intranasal cases with a definite orbital abscess, 
Faulkner (23) recommends evacuation by the Killian route and 
the ethmoids exenterated. 
Goldthwart (25) describes the following routes for direct 
approach to the cavernous sinus: 
~ 1. Mosher route--exenteration of the orbit by the 
Kroenlein procedure, then resection of a part of the 
external orbital wall (greater wing of the sphenoid), 
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elevation of dura, and direct extension into the 
cavernous sinus. While anatomically practical, 
Goldthwart says it is a very mutilating operation, 
and the risk of accidental damage to other structures 
is very great. 
a. Approac.n after the fashion of the Gasserian 
ganglion removal of Hartlew--Krause through the side 
of the skull has the disadvantage that the operator 
is working at too great a depth beneath the brain, 
giving the great danger of damage to other structures, 
particularly the caxotid. 
3. Approach via the antrum is suggested by Luc 
(25), but is very unsatisfactory. 
4. Approach through the spr1enoid is advocated 
by Langworthy, and may be possible in cases where 
the sphenoid is properly shaped and ea;sily reached, 
but may be impractical in many cases where it is 
inexcessible. 
Quincy (51) advocates the transorbital route of 
Dr. Mosher as the most feasible. 
In a very interesting article by Mosher (42) he describes 
in detail the surgical tecLnique and procedures ,of the orbital 
approach to the cavernous sinus. He points out that its draw-
back is the necessary removal of the eye. In the serious 
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cases he feels that wnen a reasonably sure diagnosis can be 
made, the eye is already useless. He says that the patient 
without operation is doomed. In answering the question as 
to whether tne eye should be sacrificed, Mosher feels that 
both scripture and surgical sense call for it. 
Tne approach to the cavernous sinus through tne orbit 
is thought by Moaner to be the direct and natural way. The 
essential part of tne operative procedure is the enlarging 
of the sphenoidal fissure, and he feels that this is simply 
the opening wider of the anatomical gateway through which 
the sinus emerges from the skull. 
Invasion of the cavernous f roxthe front and "boils• in 
tr1e facial region in Mainzer's (3D) experience means pus in 
the apex of the orbit. 
Mainzer states that he las never seen multiple punctures 
of the orbit but add to the already existing infective pro-
cess. He believes that conditions of primary orbital abscess 
in the light of modern clinical and operative findings are 
extremely rare. Et.t1moidal and frontal suppuratl:ons with their 
invasions of the orbit explain many of _these cases of orbital 
abscesses. Yainzer believes that by all means, in genuine 
cavernous sinus thrombosis, multiple punctures of the orbit 
destroy all chances of success. Mainzer (39) states that he 
is familiar with the Kroenleincperation of the temporal region, 




such a formidable menace as we are considering. Much courage 
is necessary to advise a complete enucleation when no blind-
ness is yet present. But Mainzer believes that it has only 
required enlarged experience, and a few post-mortems to con-
vince him that there is always more pathology in the apex of 
the orbit than is suspected. He feels that it is our chief 
objective to reach the apex of the orbit as quickly as pos-
sible before the intracranial invasion. Mainz er says that 
"exophthalmos is an infallible guide that radical measures 
must be instituted." Thomas (16) is of like opinion with 
Mainzer on ti~ is idea. 
In a very recent article by Thomas (16) he states that 
the invasion of the cavernous sinus front as by ''boils• in 
tne facial region means pus in the apex of the orbit. He 
says that he has never seen multiple punctures of the orbit 





B INTERNAL CAROTID LIGATION 
Wells p. Eagleton first expressed the idea that the 
pulsation of the internal carotid which courses within the 
cavernous sinus structure is a factor in the extension of 
the infection intracranially. The pounding of the artery 
contiguous to a thrombosed vein must cause an extension of 
the infection not only within the affected sinus, but 
through the circular veins, intercommunicating from sinus 
to sinus, to the opposite hitherto normal cavernous sinus. 
Mainzer (39) and Thomas (16) regard this anatomical relation-
ship as of greatest importance. Once the hitherto aormal 
eye becomes exophthalmic, surgery is too late, according to 
Eagleton, and the inevitable fatal issue occurs. No hemi-
plegia followed the ligation of the carotid in Ea.gleton•s 
case. 
Since Eagleton' s book (18) was pu.blished on cavernous 
sinus tnrombophlebitis in 1926, he has demonstrated that 
cases favorable to carotid ligation are the subacute and 
chronic cases. He reasons in a later article written by 
him in 1929 (20) that in the acute cases, the associated 
phlebitis of the inferior cerebral veins causes a meningitis, 
as soon as the infective process enters the cranium because 
/""'" the cerebral veins run free without fibrous sheaths in the 
fluid of the large lake of the chiasmal cisterna; cons~quently 
infection is rapidly disseminated through the basal cisterna 
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and over the cortex by means of the vascular and respiratory 
impulses. 
Langworthy (34) found that 25 per cent of cases in whom 
the internal or carotid have been ligated die with symptoms 
of hemiplegia and ne emphasizes in 1916 that in the future 
he would keep away from such procedure of ligation of the 
carotid. 
Thomas (16) likes to use a modified Mosher treatment. 
He ligates the internal carotid instead of the common carotid, 
and he also believes that early enucleation with complete 
exenteration of the orbit without exposure of the sinus might 
affect a cure. But he states that he would always ligate 
t:c1e carotid. 
Ligation of the carotid on the affected side to put the 
part at rest has been tried but its value is not yet proved 
according to Faulkner (23) (1931). 
Dr. Thomas (39) has modified the Mosher idea. He ligates 
the internal carotid instead of the common carotid, and he 
also has the idea that if he catches his patient very early, 
enucleation with complete exenteration of the orbit without 
exposure of the sinus might effect a cure. But he says he 





C INTERNAL JUGULAR LIGATION 
Quincy (51) advocates the ligation of the internal 
jugular vein on the same side to arrest the spread of the 
infection to the general circulation. 
Sir Oharles Ballance (12) gives the following indication 
for ligation of the internal jugular: 
1. In acute pyemia and septicemia. 
2. If the sinus wall is gangrenous. 
3. If blood in the jugular bulb is proven or 
suspected to be clotted. 
4. If the jugular vein is thrombosed. He believes 
that the views that the operation on the vein is never 
required, and the view that operation on tbe vein is 
always required, are equally erroneous. 
A case of cavernous sinus thrombosis occurring 
here in Omaha is described by Dr. William Nolan (44). Liga-
tion of the jugular vein was done with the idea of preventing 
somewhat the dissemination of inf ectioue emboli into the 
general systemic circulation, and thereby preventing the 
formation of the metastalic abscess. Thus by slowing the rate 
of absorption of purulent material, Dr. Nolan felt that tne 
patient's blood stream could then be fortified with enough 
antigermicidal measures to offset what was there already and 
what got in through collateral circulation. The case recovered. 




and these two men believe that ligation of the jugular on 
tLe invaded side has more tendency to recovery. 
It is of some interest to know that the British think 
of jugular vein ligation. In an article from the British 
Medical Journal (21) it states that the consensus of opinion 
at Glasgow is that jugular vein ligation should be adopted 
when the jugular vein is obviously infected, or w:hen infection 
of the jugular bulb has been diagnosed; and when, after oper-
ation, it is found to be impossible to clear out the whole of 
the infected clot, or, the sinus having been cleared, the 
symptoms of infections continue. 
It is clearly poihted out by Colledge (12) that the 
object of the operation on the jugular is first, to provide 
free drainage for any septic material in the sigmoid sinus, 
bulb, or jugular vein; secondly, to cut off the escape of 
septic material into the general venous circulation. 
Houser (27) reports a very interesting case in which 
thrombosis of the left sigmoid sinus followed a submucous 
resection of the nasal septum. Ligation of the left internal 
jugular.vein was done, and also an operation on the sinus. 
Following the removal of blood clots, the vessel was packed 
with a mercurochrome-220 soluble pack. The patient made an 
uneventful recovery. Houser feels that the internal jugular 
ligation played a very important part in the recovery, and 





D MEDICAL TREATMENT 
According to Weizenhoffer .i61) the treatment is mostly 
symptomatic with drainage of the focus of infection where 
possible. He states that the use of frequent small blood 
transfusions, the intraveneous injection of mercurochrome, 
acriflavine, or similar preparations are recommended. 
Eagleton claims that most of his cures are surgical, while 
otners claim the contrary to be true. Early diagnosis and 
prompt attack of the sinus is believed by most men to be 
the best-known means of treatment of these cases. 
Dean Lewis {38) says that medical treatment is confined 
to palliation of symptoms. 
Mann (40) reports two cases of lateral sinus thrombosis 
which gave good results following the intraveneous injection 
of mercurochrome. However I have found very few men who 
recommend the use of mercurochrome as a means of treatment, 
in cases of cavernous sinus thrombosis, and it seems that the 
value of its use is still greatly questioned. 
E. R. Lewis (37) is opposed to surgery in these cases, 
out believes the use of bacteriophage or intraveneous mercur-
ochrome to be worthy of consideration. He believes that the 
thirgs of greatest value to the patient are intensive and 
unremitting devotion to general systemic and supportive and 
detoxicating measures, in the hopes of attain~ng the best 
protective tissue reactions and the greatest protection to 
local traumatism during the critical period of the process. 
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Blood transfusion from immunized donors is recommended 
by Eagleton (18) p. 168, as worth trying in any case. 
Dr. Langworthy (34) in 1916 suggested tne use of X-rays 
in clearing up many possible affections of the sinus. However 
I have found no further mention in the literature advising 
tne use of X-ray for these cases. 
In a recent article (56) by Stout in 1931, be explains 
and advocates the use of bacteriophage in these cases of 
septic cavernous sinus thrombosis. He believes that the 
early sterilization of the blood stream prevented the devel-
opment of metastatic foci in the lungs and elsewhere. He 
feels tnat it localized tne infection and confined it to 
the original sites. Stout states that he ras seen many cases 
of severe cellu~1t1s of the face arising from foci about the 
mouth or nose in which local or subcutaneous use of bacterio-
phage caused the cellulitis to subside rapidly with localiza-
tion, and relief from pain, and a prc:rnpt termim tion of the 
infection. The therapeutic value of antistaphloccic bacterio-
phage filtrates has been disputed greatly, but Stout in his 
article (56) defends its use very strongly and lists many 
other men who likewise uphold its use. Stout says that it is 
well-known that staphloccic infections of the face, nose or 
lips are common and all potentially dangerous. These, he 
feels, can be promptly and certainly relived by adequate 





combined with surgery as seems indicated in each case and 
should be used locally, subcutaneously, and intraveneously 
in the hopes of saving more of those who are so unfortunate 
as to have these facial infections complicated by a septic 
thrombosis of the cavernous sinus. 
XI CONCLUSION 
The general concluding thought left by most of the men 
of autnority on this subject is that they are hoping that 
operative technique may soon be developed which will combat 
this condition, al though t11ey recognize the great need of 
becoming more acute in the early recognition of thrombosis 
of the cavernous sinus than they have in the past. This 
need is clearly brought out by Reese in his recent article 
(52). 
Infection of the cavernous sinus usually appears with 
such suddenness as to make impossible any active attempt to 
prevent it. Once established, we are dependent on such 
therapeutic measures as have been advocated by Eagleton, 
Mosher, and others, such as ligation of the carotid and 
evacuation of the sinus through the petrous pyramid, through 
the orbit, or through the sphenoid sinus. The great danger 
of cavernous sinus infection is the complicating meningitis 
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(10) which terminates these cases, and until therapeutic 
measures become more satisfactory for combating septic men-
ingitis, it is obvious that the extremely high mortality of 
these cases will continue. 
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